f ' 1 



Searching PAJ 1/2 ^ — v 



{Oi ) 



PATENT ABSTRACTS OF JAPAN 

(1 1 publication number : 2002-1 64053 

(43)Date of publication of application : 07.06.2002 



(51)IntCI. H01M 4/62 

C01G 45/00 



C01G 51/00 
C01G 53/00 
H01M 4/02 
H01M 4/58 



(21) Application number : 2001-292036 (71 Applicant : SAMSUNG SDI CO LTD 

(22) Date of filing : 25.09.2001 (72)Inventor : KWEON HO- JIN 

SUH JOON-WON 
CHO GENICH 



(30)Priority 

Priority number : 2000 200056245 Priority date : 25.09.2000 Priority country : KR 
2001 200136766 26.06.2001 

KR 



(54) POSITIVE ELECTRODE ACTIVE MATERIAL FOR LITHIUM SECONDARY BATTERY AND 
METHOD OF MANUFACTURING THE SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a positive 
electrode active material for a lithium secondary battery 
with improved thermal stability, and a method of 
preparing the same. 

SOLUTION: This positive electrode active material 
includes a core including a lithium compound, at least 
one surface treatment layer formed on the core and 
including two or more coating elements. This method of 
preparing the positive electrode active material for the 
lithium secondary battery includes a process for coating 
the lithium compound by using an organic solution or an 
aqueous solution including the coating elements as the 
coating solution, and a process for heating the coated 
compound, and these processes are executed one or 
more times. The coating elements are one or more 
elements selected from Mg, Al, Co, K, Na, Ca, Si, Ti, Sn, 
V, Ge, Ga, B, As and Zr. 




LEGAL STATUS 

[Date of request for examination] 10.08.2004 

[Date of sending the examiners decision of 
rejection] 



http://www1 9.ipdl.ncipi.go jp/PA1 /result/detail/main/wAAA1 XaWFCDA41 41 6405... 2005/06/27 



Searching PAJ 2/2 V 

>f appl 



[Kind of final disposal of application other than 
the examiner s decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner s decision 
of rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 

[Date of extinction of right] 



Copyright (C); 1998,2003 Japan Patent Office 



http://www1 9.ipdl.ncipi.gojp/PA1 /result/detail/main/wAAA1 XaWFCD A41 41 6405... 2005/06/27 



<19)0#BH$ff/? (JP) 



02) & B8 4# if ^ » <a) 



4^2002-164053 
(P2002-164053A) 

(43) 'Ate 0 ¥^S14^ 6 £ 7 0 (2002. 6. 7) 



(BDlntCL 7 
H01M 4/62 
C 0 1 G 45/00 
51/00 
53/00 
HO 1M 4/02 



mm* 



F I 

H 0 1 M 4/62 
C 0 1 G 45/00 
51/00 
53/00 
HO 1M 4/02 
*St* »*JS©ft22 



4G0 4 8 
5H0 5 0 



OL 



A 
A 

C 

<± 14 S) 



(2i)am»^ 


1WB2001 -29203KP2001 -292036) 


(71)fflKA 


590002817 










(22) ffiWB 


WfflW 9 n 25 B (2001. 9. 25) 












575#Jft 


(31)*5fe«±®»^ 


2000-56246 


(72) BW* 


« tt R 


(32)tf5fcB 


¥JE£12*P 9 H 25 B (2000. 9. 25) 




A«sss«mia^ftm»«^508#ia 


(33)«3fctf&SB 


•B (KR) 


(72)5691* 




<31)«$yfci3RS# 


2001-36 766 






(32)«fcB 


¥^13^ 6 Jl 26 B (2001. 6. 26) 






(33)«5fe«isa 


mS (KR) 




508 






(74)«SA 


100083806 








#a± =» <ni«) 











(54) [SfcWO^iffc] U^^A^#C«^iE^«J^^<0«ifi*ft 



(57) [KM] (ABE*) 

Mg, Al, Co, K, Na, Ca, Si, Ti, S 
n, V, Ge, Ga, B, As, Zr^fea^StbS — 



20 
18 
16 
14 
g 12 
S 10 

« a 

s 

4 
2 

1 



: • 1 — — i— — ■ I ' I ' 


209 # C 




/ \ 2H'C 











50 160 170 180 190 200 210 220 230 
MX CC) 



-1- 




(2) 

1 

2 ] mmv^t Mt&*&Tte<Diw&: i ^ 

111 d*6*S»J: 93l**tt-5 — o£A±<nik&mX'&> 
5, »*«i tci5*oy^^^-2te«}&ffljEa««)lf. 
Hb** l ] 

LixMrn-yM' yA2 70 

LixMnwM' y 0 2 -zXz 
Lib** 3] 

LixMn2 04-zAz 
Lib** 4] 

LixMn2-yM* yA4 

Ub**5] 

LixMl - yM" yA2 

Wb**6] 

LixM02-zAz 20 
Mb** 7] 

LixNil-yCOy02-zA2 

[<fb**8] 

LixNh-y-zCOyM" zAa 

Ub**9] 

LixNh-y-zCOyM" z02-aXa 

Ub**io] 
LixNii-y-zMnyM' 2 A„ 
Mb** 11] 

LixNh-y-zMnyM' zU2-«X« 30 
(t(rfe*l£*5t^T, 0. 95^x^1. 1. 0 ^ y ^ 
0. 5. O^z^O. 5, 0 < a< 2tl)D, MfiN i 
£fcf*Co-C£>9, M' I2A 1 , Ni, Co, Cr, F 
e. Mg. S r , V. Sc. Y, La, C e , Pr, N 

d, Pm, Sm, Eu, Gd. Tb, Dy, Ho, E 
r. Tm, Yb, Lu, Ac. T h IkTfP a frh?£Z>$£ 
J:051tRStt5-oK±<05c*T?*>9, M" ttAK C 
r . Mn , F e , Mg , Sr. V. Sc. Y. La, C 

e, Pr, Nd, Pm. Sm. Eu. Gd. Tb, D 

y. Ho, Er, Tm. Yb. Lu, Ac v ThWP 40 

£>5o ) 

*attE«iSMfcKfc» It 2 x i o - 5 7bm 1 

»*«l«wSE*^y^-!?A-*f8a^jEffiS«i 

So 

^SfijEffiS^«t-»LT 0 . 001M1 lf%t*$) JO 




ftM 2002-164053 
2 

W54MT. 

Mg, Al, Co, K. Na, Ca, Si, Ti. S 
n, V, Ge, Ga, B. A s &U*Z r Z)>b £3$ £ 9 
ia«*tt6-o«±^5ciR-e*>5. l dfS*o y 

^ ^ a - jEmm^no 

Mb**l] 

LixMni-yM' yA2 

Wb**2] 

LlxMni-yH' y02-zXz 

Mb** 3] 
LixMn204-zAz 
Mb** 4] 

LixMn2-yM' yA4 

Mb** 5] 

LixMl- y r yA2 

Mb** 6] 
LixM02-zAz 
Mb** 7] 

LixNh-yCOy 02-zAz 

Mb** 8] 

LixNil-y-zCOyM" zAa 

Mb** 9] 

LIxNh-y-zCOyM" z(h-aXa 

Mb**l 0] 
LixNii-y-zMnyM' zA a 
Mb** 1 l ] 

LixNh-y-zMnyM' z02-«Xa 

(SWB*fc*5^-C\ 0. 95^x^1. lx 0 ^ y < 
0. 5, O^z^O. 5, 0<a^2t'*)^ MfiN i 
£fcteC otfc!), M* ISA 1 , Ni. Co. Cr. F 
e.Mg, Sr.V, Sc, Y, La, Ce. Pr, N 

d. Pm, Sm. Eu. Gd. Tb. Dy. Ho.'E 
r, Tm, Yb, Lu. Ac. ThRXlP a^(hf^^m 

£vmn£th%--o£i±(D7zmx-z>K>. m" iiak c 

r. Mn, Fe.Mg. Sr. V. Sc. Y. La. C 

e, Pr, Nd, Pm. Sm, Eu. Gd. Tb. D 
y. Ho, Er. Tm. Yb. Lu. Ac. ThMP 

iso, f, sRxtpfrtbtezmx vmnztiZTtrnxh 



-2- 



(3) 



2002-164053 



9. XfiF. SXtfP^£>/£5#<i: 9m&LZtlZ5t%V 

(o^mniEm^mzM it o . o o i jb^. i 

So 

teMg. Al.Co. K. Na.Ca, Si, Ti, S 
n. V. Ge. Ga. B, AsMZr^HgJ;9 

v^Tt^^tf. s»*«7iiE*(7>y ^^A-^m^ 
HM«i] 

LixMm-yM' yA2 

LixMrn-yM' yOz-rXz 
HM«3] 
LixMri2 04-zAz 
MM«4] 

LixMm-yM' yA4 
LixMl-yM" yA2 

LixMOz-zAz 

LIxNil-yCOyCh-zAz 
UxNh-y-zCOyM" zAa 
LixNh-y-zCOyM" zOz-«Xa 

Hb*S:i o] 
LixNii-y-zMnyM' zA« 

uv&: 1 1 ] 

LixNii-y-zMnyM' zOz-„X« 



ttWSSycjS^T* 0. 9 5£x£l. 1. 0 ^ y ^ 
0. 5, O^z^O. 5, 0<a^2ffci!) N M(1N i 
*fcttC oT-£>9, M' I1AK Ni. Co, Cr, F 
e, Mg. Sr. V. Sc. Y. La, Ce, P r , N 

d. Pm, Sm> Eu. Gd, Tb. Dy. Ho. E 
r, Tm, Yb, Lu. Ac. ThMPa^^^5S 
«fc ^il^^^^—oJ^iicOTE^X-fe^. M" ttAK C 
r . Mn. F e . Mg , Sr. V. Sc; Y. La, C 

e. Pr. Nd, Pm. Sm> Eu. Gd. Tb. D 
JO y. Ho, Er, Tin, Yb. Lu. Ac. ThSO^P 

f*o, f. s&TfpfabtezmxvmRzthZytmvib 

$)6o ) 

[»*«15] (MEa-^-f ^5E*«[*:*tf#»» 
[t»#* 1 6 ] MfS^-^w ^^5c3R«*^tf^r»S 

[mxmi 7] s(r32=— t 1 ^ ^^7c*jR*^tf«fli« 

^^/cil^TK^^^Mg. Al. Co. K. Na. Ca. 
Si. Ti. Sn. V. Ge. Ga. B. AsMZ r 
d*e>*S«J: t)a»*n-5— oJEA±W3— ^-f v^5E3R 

[fjtjfcJgl 8] mrlE^-x^v^Tc^^t^Wa^ 

im^m i 9 ] mmm&mimn 200 7^ soot 
2 o ] B(rffifRtoaxm««»^«:i«-r#H 

[BMWI 21] miEJMg^ftas 3 w ^^tcJWES: 
40 ^tf fc ^SttTfHB y ^ 9 -Mb*»«r 1 #c 

1 3 icfatfeco y ^ ^ix - 8t«HMjE4HSHMt«)ae 

50 3t^&o 



-3- 




5 

[0 0 0 1] 
[0 0 0 2] 

BE/HU ffiffilEfiiirftaiir^raJw^rttWSfft^fett^y 
•^-m*«&3S*L-CMftU y^^A^^-^dSjESIR 

[ooo3] y^^^r.*«»co*«s*Kfcu-ctty 

BJMfe&s*>Sfc*?>, y^!>A4*^ft*>5^*»|t«** 

^7ZM^=7-7t4 h (BOC) fc»iSUTU>a. 
[0 0 0 4]- 

i C o O2 , L i Mn 2 O4 , LiNiOz, LiNi 
x-xCoxOa (0<x<l) . L i Mn0 2 ftif«D« 
^8ft«^Snti^. S(rfBEffiS«J«^ 5 L i 
Mn 2 04 . L i M n O 2 ?i if^M n SJEMtf 11^ 

l^v^SEfSrftoTt^So L i C 0O2 Jifi#*«« 

oTt^o LiNi O2 ftf(!t&\Z-mRls1ZLJEmi£%) , g<D 

[0 0 0 5] ^(OHiEiSftfirfCilLiCoOz 
J&S3fctCJ8v>fc;h/C*5{K o n ytfc-CA 1 2 O 3 * 

ft 17^5SS% K-^UCoO-MA 1 \ZW 
*LfcLiCoi-xAl,02*M8U A&TBf± 
T'liSnOat K-t'y^ltC oO- S n lcfi& 
LfcL i C o i-x S n x O2 $r^^Lfc 0 

[0006] stra ufci«xt5*«««K*e»j**nfc 




(4) 4$M 2002-164053 

iwj:o-cy ^A^^mftL y ^A^^y-^- 
mMAV y * a *k y v-i-n^sta^ £ # -eft 

gl^t^SMf^o y^fr-wa-^tfy 

LT^TLttS i 0 2*4fi7y-ft2Ky tr=. 
y x^^JOzK y ^-S»^iKHB»»*tttS:*«S^rfc 

^•^^/Ky-e-«?&ji®jf«t urttftfty 
[0 0 0 7] «rE«j«oy^^A-»c«?ft<o*ffiicttR 

20 nmzm&mz fitenMr-* {zxtixsm i^tinfe* 
^wfeKiEEij-r 5 - £ ^"^^ s° mmt&nmumM^r- 

30 [0 0 0 8] coi 5 4 y f-^^ZSlftfitiSl^a 
[0 0 0 9] *»Mli*irxEUfcraJH^S:»*i-5fe««)0 

[ooio]**wo«i(OBtttt, tfrfsy^^A-^® 
[0011] 

\^—o$x±Mf& z tiz &m&mmz^ts y ^ »? a-^s 

On-^^ V^5c3Rt:^tfo «Wyf^A 

[0 0 12] afrfl5=*— y^^liMg, A K C 
o. K. Na, Ca. Si. Ti, Sn. V, Ge, G 
50 a, B, AsRtfZ r J: 9 StRSftSO^ 



-4- 



[0013] mtzmm&mmn%---m*izteg>mmx~& 

**" <b-T5) T-y >-^u. mr 

[0 0 15] V^SlUJ^SXSX—S^ 

±^ =r - x >r > ^*&F&-ei!rrf2 y ^ £ ^Mt-a^ £ j<i& i- 2 

[0 0 16] 

iftwcom&<DMm sat. *&wzt5h\zt$m\zt&w 
[0017] *&w<d y ^?j±-ikmmmiE&?£®)Wte 

*^r— «jy±^t?¥— ®^«^t)^>t), *®T-51^lwm 

[0018] *&w<DjEmm®n<v^T&mj&i-zv * 

VMY&mt LTI;TFf2^ft**17^1 l^«b^<51* 
^/l^/Un^-}-^ K. ^ /ell y ^ ^ A- - 5, ^r/U— ^ yjf 

[ft**i] 
LixMrn-yM* yA2 
[ft** 2] 

LixMni-yM' y02-zXz 

[ft** 3] 
LixMm04-zAz 
[ft** 4] 
LixMm-yM' y A4 
[ft** 5] 

LIxMl-yM" yA2 

[ft** 6] 
LixM02-zAz 
[ft** 7] 

LixNil-yCOy02-zA2 

[ft** 8] 

LixNil-y-zCOyM" zA« 

[ft** 9] 

LixNh-y-zCOyM" z02-aXa 

[ft** 10] 



(5) ftffl 2002-164053 

8 

LixNii-y-zMnyM' zA« 
[ft**l 1] 

LixNii- y -zMn y M' 2 02- a X a 

(Sffl2*I^^T, 0. 9 5£x<l. 1, 0 ^ y ^ 
0. 5, O^z^O. 5. 0<a^2t*$)^ MliNi 
^TtliC ot^U, M' I1AK Ni, Co. Cr, F 
e . Mg. Sr. V. Sc. Y. La, Ce, P r , N 

d, Pm, Sm, Eu, Gd. Tb. Dy, Ho, E 
r. Tm. Yb v Lu v Ac, T hRZfP a J&*fefc51* 

r. Mn, Fe, Mg. Sr. V. Sc. Y. La, C 

e. Pr. Nd. Pm. Sm. Eu. Gd, Tb, D 
y. Ho. Er, Tm. Yb\ Lu. Ac, Th&t/P 

teO. F, SXt^P^^^SWiOiBRS^TcS-efc 
9. XliF, satfP^6*«»J:f9a«**L-55£*-e 

£><5o ) 

[0 0 19] ttlB=i — y^TLiliMg, A 1 , c 

0, K, Na.. Ca, Si. Ti. V. Ga. Ge ( 

20 B. Asftt/Z r^6ft-5«J:9aiR*tLSW*5»*L 

[0020] mtd—^^x±<Dmm^mm^co^- : r^> 

II%T^W^L<T, 0. 0 0lMllt%- 

[0 0 2 1 ] *$§^<7D— ms^jtrjz^i:, mm^T&v 

£tL5^-^ ^^7C^CO~O^JiCOKft^I®^ 
-at*, ftiTfE&ft^Jf <D 9 Of2A I2O3 «r*4* 0 

Kft^au5ffirf5=r±iw^$4 u v^-o 
Sl±(D = w v^5clft^»ft»S S:#t*. f»f5g£ft^ 

[0 0 2 2] jEffie*Kfi3£»«0«F 4 . 0 V 

7!;ig4. 3V<0«BEttH"C«C»365jBC5ri*W*t 

[0 0 2 3] BT» *«W^E«fSHfcK^»5e*jSfe*:» 
40 m\zWiW-tZo 

[ 0 0 2 4] ^T, ^>^< 1 1>— o£i±cDy Tt?M\L% 

[0 0 2 5] f&IS3-^^ y^g«(o»ii^i:n,>bn 

ft4Wtl-CMg, Al, Co. K. Na. Ca. S 

1, Ti. V. Sn. Ge. Ga. B. A s izfcfeZ r 

[0 0 2 6] m&^-T ^ ZsVm&n^-ir J Z/77tm 
50 K*:*W«*fctt*K:W»**-C«StLfcO. »^ L 



-5- 




9 

fc LTttflH-*** =-f^r^ 

*«r&tf = -^-f >^S«liHB (OH) 2. B 
2O3, H 3 BO3 ftif«r*«»«E*fctt*lc**** 

!oo27] mrf5^~^^^>/^co9 = ^-f 

ur^y *y — /k y — /u*fcfi>r"y — 

[0 0 2 8] ft£*W**T»S«£: U.^f>( z/?7tm 

teifrfe^— ^ x^5£**r* * y — y — /u*fcfi 

S i T/Vziici/ KSftttftflRLT^^T 1 h7^f^t^ 
hvy^r— h (tetraethylorthosilicate) Sifcifctt 

\^-^^^^7tm^tsm^(o^^tmt urn 

Ty^^^^<tr-h (NH 4 (VOa) ) <D<fc5* 
/^v^^Kffi, SMfc'^^A (V2O5) ftifdsfc 

[0030] wib=— ^^>^»«oatit^ca&&Dsn 

»lt0. lM5 0li%t'fe^ £<bli#£L<te 

^0. iif%j; 9fiimr*3—^-f 
[0031] Mt5=i-^>r ^yjj&t Ltn^^y^ y 

CVD (Chemical Vapor Deposition) ft. if 
(Impregnation) ~C£>-57^ 7^^ (dip 

coating) ttttif— ttttfca— x-r >^*ft*:Jf§^a w 




(6) 2002-164053 
»*S:3— r-f V^&^g It^D tibii-^V ^y" 3- 

[0032] mtm&^-Tj^yzftfcv^vMt^ 

[0 0 3 3] W:, f-f v^StbAcy^^^k:^ 
■ Srffetoa-r-So :^ttlIllj:2 0 0M8 0 0t:T' 

-e^fT-rs^^ssL^o ro^sR^sias^2 0 or 

[0 0 3 4] tfrlS^^XS(-<t 9 V^5£*J& S 

Lfc*&lcHU Sil:AB8ft« (A^BIi^Mg, 
A K Co, K v Na, Ca, Si. TL Sn> V. 
Ge. Ga, B, A s Xt/Z r frb ^^«<t 9 al^$ . 

[0035] 9fria=i-^-< v^xmi*-- o£x±(7)=i— ^ 

-oJ£JU^>3-x ^ cfc 5 tc-t*-5 r 

m 1 ^T«®?«* 1 *»«-C- ^3-^ J s# Lfc 
fMil, -oJ^±(D=i-r^y^7C^^ti'l2 

MltiII^Mt5:nt#^ -ojl^Jko3 
-^^ ^>/giftX-«I»:lcHlHl^±3-7 t -< >^SlT^^ 

[0 0 3 6] =1 - f ^ y ^«r-o^±fi^ 1 1 =• - 

[0 0 3 7] MfeXST^SlC^Sttfc, ^M^Sil 
Oi?^|j:l-10 0nmTfcao^L<, 1 — 50 
50 nmffcW^I:!f^U\ «ElCJgj*SixfcXffi 



-6- 




11 

[0 0 3 8] ^^^^Lfc^ N nt>titc±!&m&lP 

x-#. Wfi o ot:*aic^a]^ur^^[^t) m 
[0040] mm Aft*4fc*:*jai*«fett*oia d 

&tt&xt£m£^xmm£frtci><D*$&m\<^ztfc 

V^TciB^Jfit LT-?^#^!S* =!✓< 

ffrlBy LTIiHa P0 4 ^t^vn 

*^tWBflS*« (CPS b *U 5 I* -Ctt* V >. 
[00 4 1] rcDBf. y ^^A^t/^-^^^^Tti^ 

*<*S*"C (solvent-free) ^/Uf/ujr^oi i£ 
[0 0 4 2] »P>tbfcft^«iS:ft4 0 0-6 0 OtH 




(7) 2002-164053 
(flowing) U*^6E«IS4fc«mw*»*S:*ffl-ei¥ 

So 

[0 0 4 3] »&ttfcVMttMIR{*4^«:7Q0^9 

0 O'CiBff 1 0 ~ 1 5 B$fi3 2 »cJR«iSi-5o 2 #;fR 

»SR*:7n r y^t6*#Tf 1 - 5t/»WHt 

[0044] »at*ix3ty^!>^b-fr»^»*s: 

20 [0 0 4 5] £TF, *»W<0#£ Ui^30S«fttttfclfc« 

[004 6] (lfc«« 1 ) 1 0 m mt'fc^ L 

1 c o 02 p^—zK^fll^T/^jyYt: 

y t*— y fw<^ * 94:3:3 (Wgmttxmfe 

tlLTA rS^5fe^ixfc (purged) ^n— ^tK^/^^T* 

[004 7] ItitiSM 2 ) jEfie&ttV ^ LtLiCoO 
2 Of^h> 9ICL i 1. o3Nio. 69Mno. 19C 
00. 1AI0. 07Mgo. 07O2 {W-^^L^k'- 1 

40 -%mx^ << is 2 4 -7<D * Stit L tc 0 

[0048] warn 3 ) jEmmtoKt itLiCoo 

2 <Dttt> DCLiNio; 9C00. iSro. 002 
O2 ffWtlO^m) S:«^Ufcri:*Bft^-CW 

[0 0 4 9] (it«^4 ) 'jE«ES«K j: ITLiCoO 
2 £>ft:b D i- L i M n 2 O 4 (sp*9ttS: 2 0 ^ m) £ 

-< is* 4 ytD^mi&zmm^tc* 

50 [00 5 0] (ISWl) Al-fy/D^v/K^ 



-7- 




13 

/MrfebDLT5aS%<7)A 1 y^ntf^ 
> K*g&£§!ii£L/c 0 1 0 n mf$)5 L i C 

o0 2 t9*l 0 0 g^rffrfBA l-^y^p^^yhm 
[^»L, JS^r^l O^^^EelLTSirlEA 1-^ 
yyn.fdrv/KgWL iCo0 2 ©^tIi:^-|C 

[oo5i] mmm2) f»«tstas*3 o ot^^ 5 
[0052] (mmw3) mt&mmMz 3 0 owe>7 

[0 0 5 3] (HJS044) IlMlt'lM^Iltli 
it Lfc7/us =!)A8ftW^ii: 3 -f^ :/^£*xfc 

i C o 0 2 teJMr 
^/l^/U h 5/ y 4r- h^ic^ L/c*£«# LT 2 ft 
3— T^^^^^rLfco 2ftrJ — ^-f V^^n/c L i C o 

0 2 f»*;«:!£K01 1 fc:l5*S ttfc^ifci: H»fc#a=-e* 

y-{c#8tu/c^ ^7y-w*3oott 

1 o mm 1 1 = ^ is^tft^ i ft ^"f ^ 
v ^ £ n ic 2 ft ^> y 3 -^mcm ^-r 
titz^mmh icoozte^it »5gstufc# 
SiiL i coo 2 »*^!«trit«wi kw«**ft 
■ca << > * j 7<n Misfit u fc. 

[0054] (mi&Ms) mmw2<Djj&T-m7k$tiit 

5:30 Ota* 6 7 0 Ottw^bfCw^^^TttfflfB 

[0055] mmm e> ) itJtw 3 co^&r^it snfc 
i/^/uf^ytnL i c o 02 &yzm u tew-mmm* 3 

[0 0 5 6] (SOB0J7) Ai-^y/p^M 
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[0057] mmms) Ai-^yyo^Kss 

^ftOJ-, Al (NO 3) 3 **lC«iDLT*{igLfc5 

[0 0 5 8] (H*S#j9) A l-f y^ozlf^v' K«fS 
(OftDl^ Al (NO 3) 3 **lcSSiaUT»igU^:5 

3 0 Ot^t) 5 0 Otl^Itfc^ t *8*V^Ttt«rl2H 

[0059] (li^io) Ai-^yyo^*>KS 

^^^1-. Al (NO 3) 3 **lCjfe*PUT«{igL^ 
£3 0 0t*^ 7 OOn^SEUfeCfcSrBfeV^XIiWia 

20 [0060] murnmm 1 - 1 o&xftt&M 1 <^ar-e 

Kit^Jtfcy ^?^-ft*?&£4. 3V*-C0. 1 c- 

#y*xfrbMftl'1t&* gST^W^l.Omg 

5>^t^#l^TT*2 5M30 Oti-CvN-^ 
>-^/Pp</L, (Perkin Helmer Co.) ffiR&SrflJJH LTD 
SC (differential scanning ca lor i met ry) ^^r-y> 

[0 0 6 1] D s'c^«f«5E*S^jEa^»W^iR«) 

40 fcStt- 5 DSC «®c J: o rm^t^^^iaS t ^IRSS: 

[0 0 6 2] rix*, LiCo02^*fTSP^t 
tttf . L i C o O 2 tt^S^^T L i i - x C o x O 2 <D 

50 fe^oTK^iWaS^ z<ni$<Dftm&l*m&<o&j£& 



-8- 




15 

[0063] EI 1 liJIJS^J 4 <>: ifc&#l 1 (DD S C$!J£<7) 
fe^r-CfeD, El 2 ttHl£0» 6 £it&#fl ODS CS'J^ 

4 tit«« i oiE«gft»^as^fe«»a*tt±r 

0. 0 0 6 g-CfctK 6 lmAh/gffco 

2 3 4ttfc50i:»U Ifc««lfa2 2 5t-C, HJg 

[0 0 6 4] (Hlfi«ll) 10li%(OB2O3^ 
£ 9 0 M:fi%^* 7 -/KC»»S-fr-C»ig Lfc 101 

[0 0 6 5] (Hifll2) 10lf%^^$xh^r 
^S^)»IM^5 0 OtiCLfcr £*Bfc^-CSMai* 

[0 0 6 6] (HIM13) 10lt%^^xh^r 

160(1 irra«*^&-C||*UT3>f ^^-r^*»»* 
[0 0 6 7] (H160U4) 10li%(OB2O3»* 
K?B«*:«3S Lfe 0 1 0 ^ mT-fcS L i C o 

V^£*bfcL i Co02»5RSriHjftUfc. 
^^S^^l^a-^H'V^^ttfcL iCoOz© 

coo 2 ^Mtfc 0 a^sttfc^ML i coo 
2 mm&mm lthjsai i ^ ra«ft*»-c3-f ^^7' 

[0 0 6 8] (HM15) lfiS%iO^^*3i 
[0 0 6 9] (HJ6W16) 
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76 

[0 0 7 0] (HJfiWl7) llf%(?)/t^ixh^y 
KM^ = -f >f y^g«<b LTffil L, a— ^-f >^ 

[oo7i] ussm 3 o=i-r ^f^yn^mmzwR 

L~C> 0. 5C5£*«a«-C4. 3V-2. 7 5VC0|q 
70 tt:«0^:«)^c:Se*^©*^!fSLTV^*t^L iCo02^ 

* tr Jt km 1 <d = ^ v * -< y^i^^ % ftsiMt t # k 

^Lfc 0 0 3 a(Oj:5(c:, Hffi^Jl 3 o¥«?fia5it»fll 
£Ac. 3V—2. 75 

L/c 0 0 3 b^i ? (c N i c^K*3E2*«"etHi£W i 
o (D&taft&mm Lfc*jiwsH:«« i ijut^xifemsffi 

[0 0 7 2] 0 3 btoJIifiWi 3twi:6«?6^3fe8*«* 
«6SrJL5£. 4. 0VM4. 3 VCDBBT-3E»«fti»^ 

i^-r fca&^H 3 b (D3zttcm&m<n 5 -hw&m i o 

«1 3WjEffiS*«S:^tf***JC»LT1^>f ^ y 
50 ^/u^y h y Ufeo 5. 0VM2. 5VC7) 

5mV/secOiSt^HyLtflfcf 

lw x ^tlMtt^^^L i C 0O2 ^ig^Lfc 
tt8M 1 W^illc^ 1 1 1 [^-^^ftTT't ^ y y 

(cl i c 0O2 ^tfSm^S^Srm^t-^T-o^ 
*0 «tt]6»«^«F»^^t:^je C 6 ^ ^ SrflttM-S - 

[0073] nmmi 7 \zx^xmm^tir^-omm 

375S2. 7 5 V<£>mjEi&HT-<7}0. 1C 
t lC3E«c«l|S*SrEI7^Ufe 0 13 7 4 . 0V7!; 

[0074] nitwi-i o<o=-< ^«»tra***ife 

50 -e, *««ll-i7<03^yt»S:4. 3VICMI 
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17 

$:8l0mgMS®U9 10 DSC (TA Instrume 
nt?±§^p n a) £*i]JBLTDSC##r£3li§L/c 0 DSC# 

^>n^ 1 2 1 3 1 (ommm^m s i^l/c 0 

[0075] <D £ 5 L i C o O 2 t9**s— o 

3f ^ife^dS L i C o O 2 <DSffii£7gj£$:h/C L i C o 

fc #-CS So o* 9 * L i C o O 2 co*©iBfi»jt^Se 
STffc * ttT a h U*iOi|*-frdS5!cSlc4 5 1 <£> £ ft' 
$J£*l£o Sfc* L iCo02(7)M(IAl 2O3, S * 
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*i0 2 . B 2 O3 iHCa-f^f ^#7tm<oWMMfom* 

[0 0 7 6] itnm 1 Kt/HJKM 15-17 -COjEBiS 
»«*^tf 2 0 0 0mAhRf8««»2 0fflK»LT*R 

70 SBMHjfcj»eu ia3S«Klktt«?fe* lClwia3E«-T6 

[0 0 7 7] 











17 




90% 






0% 




11 # 




IS 4* 






100% 


30% 


10« 


096 



[0 0 7 8] (H16M18) yf!)A^atLi 
C o O 2 CDfti? 9 L i 1 . oaNi'o. 6 9 Mn 
0. 19C00. 1AI0. o7Mgo. 07O2 (¥■ 

t^-f ^ >^ LfcC £ &K^TmiEiafi0» 1 3 
WST^^>f ^CO SrSJiS L /h 0 
[0 0 7 9] y *5~VMt&mh LTL i 

C o O 2 <7)ftt3"9 ICL i N i o . 9 Coo. iSr 
0. 002O2 ff»:i0/im) £:11lS;%<£>* SO 

[0 0 8 0] (^1«12 0) yf!)A^^lTLi 
C o O 2 CDftfr 9 (CL i 1 . oaNio. 69Mn 
0. 19C00. 1AI0. o7Mgo. 07O2 (¥■ 
«8S:i0/im) $:lli%^^fxh^^« 
T-3— 7-4 V^Lfc& x 7 0 otl^^tttiifc: 

k zm^xi&ttmnw i 4 <h mmtt&x* ^ 
[0081] mmH2i) yf^ft^atLi 

C o O2 CDft:b9 {-L i N i o . 9 Coo. iSr 
0. 002O2 ffiS8g:i0/im) £lfi3;%<73* 

^^x^SL7tc^^»v>Tffrfeii^i 4tra«* 

*&T* 3 ^ > * >f ^*«?6'S:»jS L fc e 
[0 0 8 2] (IW(2 2) yf!?^k*«iULi 
C o O2 <Dft±?V CL i N i 0 . 9 Coo. iSr 
0. 002 O2 (¥«aa:i0Mm) £<£J8LfcC£ 

&m^xnm&mmmi 5 kmm^mx^^^^^^ 50 



[0 0 8 3] (^2 3) yf^Aj^i^ULi 
Co02^bDICL iNio. 9 Coo. iSr 
o. 002O2 ff«S:i0Mm) &«yf3Lfcr£ 

^m^xnmmmi&mi ^knm^^x^^^^^-y 
[oo8 4] (mmm2 4) yf^t^uLi 

C 0O2 OftbD ICL i Mn 2 O4 2 0/i 

m) t*l»^TttSllrlEll*«l 5 

[0 0 8 5] (Hffi^2 5) yf?Aft;4«)tULi 
C 0O2 cO^«9 (CL i Mn 2 04 (¥«:2 0/i 
m) S:tt«Ufci £*l»^TWrtWB*lS«l 6 

[0 0 8 6] yf?Aft^*iULi 
Co0 2 Oftbi)^LiMn 2 04 (f«:2 0/i 

[0 0 8 7] %mmi 8-2 6at5tfcR«2 — 4 0*fe 
T-»5t*^«*^UT*iKW(C0. 1C (llNf* 
/u) . 0. 2C (31M^/U) . 0. 5C (lOiM^ 
/U) MIC (61M*/l-) JGffCC r a t e.SrSSfl:* 
^*dSP>4. 3V-2. 7 5 V^«JE|SH"C36»«S:|I 

^ 3 <OS?&lC;#ih£lM ^/K^^^^a^^® 9 (c^ 
L/c 0 0 9 CO J: 9 {w^Jg^ 1 9 com?fedStt:tt^ 3 

[00 8 8] «rf5HlfiW 18irl 90n^yfM 4 . 
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ffi«T*»#i«<a*S: l OmgS8LTK»i: Ltffl^ 
fc 0 C<0«J|sHc:*tLT9 1 0 DSC £r?M LT 3 °C/jfr 
O^S"Cffift#HftT"C 2 5 7?/^ 3 0 0t^tDSC7 

L i i . 03Nio. 69Mno. 19C00. 1AI 
0. o 7 Mgo. 0 7 O2 *ttfflLfclfcifcM2 
IlTV^^LiNio. 9C00. iSro. 002 
O 2 *«yfl L fctfc«04 3 <d 3 -f yfMl:^ It^DSC 
*3r-VV£JOkLrc e Hffi^l 8i:itfe^j2 0DSCS'J 

• ODSCneiSJRfiHl ll-^£*iT^5 0 . 

[0 0 8 9] ifrEIIJSW 1 8Mit8fl2^)=i^ytfj| 
£4. 4 5V£T-iS3E«-Lfe«L ^o — ^y^^^fe 

^fi^Tt*2 5 7^3 OOt^tDSC^^rtyi 

fco ia3E««iiifi« isi itftw 2 cod s c ao^esn 

0 1 2l^£;ft,T^5 0 

*tttH:tt« 2 cDjEffiStoK* 9 ifete^J 1 8 OjESSttlt 

M I- «fc £ jEffiS*«^fR«j^*tt*s#«' I- fiEtLT 1 > £ £ 
w<o«t5*»*ttH16ffill 9 ktt&M3<D 
DSC9J®£A***Lfc01 

>5o sfca^sKSL Dsca$»*tt)5ai2^e,ii 

[0 0 9 1] 
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[01] **W^**«4iH:««i^ifeT-«itSix 
Ac y ^ £ AZftfM jE&«#>1Ccd d s c l 

IB 2] 4«WojM«6tlfc«i«lo*ffi-ci!astt 
[0 3] ( a ) ttXttftt 1 3 X t51ttt« 1 1- J: o TKit 

5 0 (b) tt3afi«i z&xtvcMmi \z-£ix§mzn 

[04] St»«l 3aVtfc««llJ:J:oT»3is*L/t=i 

20 [0 6] 3RXf&&mi<D=*'( ^MttLn-V-'C ? 

}) yt&frf^yyj* (CV) £r^Lfciaffi-C*>S 0 

[07] %mm 1 7 &mtt£#j 1 <n = o . 1 

[0 8 ] jtttffl 12il 3at5tfcR« 1 <DjE«S4&«<0 

[0 9] HifiWl 9 ^Jt««3(0 = ^^«?fcfw*hr-5^ 
>f ^/H:i5$«*tt^Lfc^77-C'W„ 

[010] JUJS^J 1 8 ttfcR^J 2 a5E«g»Kir*hrs 

D SC»J®^*S:^U7tiaffiT-*)5o 
50 [011] H5£#J 1 9 £ tbKM 3 <0]E«fi4Mtlc#-r S 

[012] nag^i 1 8 1 \mm 2 <z>;Effigft«tw*fr-t- -5 



20 
IB 
15 
H 
£ 12 
5 10 

* a 

& 
4. 
2 



[01] 






209 *C 




itttmi j 


/ I 214'C 





150 160 170 180 



190 200 



210 



220 230 
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180 



200 



220 240 260 



280 



300 



-11- 




JtflWSa (nAh/g) 



(b) 




i ' i ■ i ■ I ' I ■ i — ■ i . t . — i — ■ > > i i i r 
2j6 2.B 3.0 3.2 3* 3.i 4j0 4.2 AA 4A 4J 5.0 



[07] 

[0 5] 44 _, 




ittfcW* (mAh/g) 



-12- 



(13) 



#gfl 2002-16405 



[08 ] 



[09] 
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200 



0c) 



200 



180- 
160- 



S s 140 -I 
gi 12 °- 



100- 
80 
60 



0_5C 



II 9 
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15 



20 
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4J3V ~ 



120 MO 160 ISO 200 220 



1*0 260 280 300 
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■ rC*DMCfVl)*IM LOT, 
4.3V Xftff*" 
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1 *0 1B0 200 220 240 260 280 300 
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[012] 



4.45V »** 




mm (t) 



7u> h-<— i/<Dtft£ 

(51) Int. CI. 7 WSiJC* F I f-73- K 

H 0 1 M 4/58 H 0 1 M 4/58 

(72)3&9!# T 7C — F* — 4G048 AA04 AB04 AB05 AC06 AE05 

*«RB.S»*at55Scmfi*ffl508»» 5H050 AA15 BA16 BA17 CA07 CA08 

CA09 DA02 DA09 EA01 EA02 
EA06 EA07 FA17 FA18 GA02 
GA23 GA26 HA01 HA02 
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